Abstract: This review of furano-and pyrroloterpenoids covers the literature, 180 articles in all, published from January 2006 to December 2013. The relevant biological activities, source organisms, country of origin, and first total syntheses that lead to the revision of structures or stereochemistries of the compounds are described.
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Introduction
This review of the literature from 2006 to 2013 covers the new occurrence of furano-and pyrroloterpenoids and describes 253 compounds in all from 180 articles.
1 A number of reviews have dealt with natural sesquiterpenoids, 2-7 diterpenoids, [8] [9] [10] [11] sesterterpenoids, 12, 13 
Furanoditerpenoids
The insect growth regulatory activity of linear diterpenoids such as 108 obtained from Baccharis thymifolia (Villavicencio, Mendoza Province, Argentina) has been investigated. 105 Thunbergol B 109 was isolated from Sargassum thunbergii (Busan, Korea) and was scavenger of the DPPH radical and of ONOO -from morpholinosydnonimine (SIN-1). 106 In another large survey, 342 species of marine alga were screened against the bacterium Propionibacterium acnes, and the bacteriostatic compound sargafuran 110 was isolated from Japanese marine alga Sargassum macrocarpum. Sargafuran 110 suggested to be of geranylgeraniol/shikimate origin, had low cytotoxicity and could be the basis of a new skin care treatment to prevent or improve acne. 107 Examination of a Huea species of antarctic lichen has led 108 to the isolation of hueafuranoid A 111 which has inhibitory action against protein tyrosine phosphatase 1B, a system which is part of the cellular signal transduction cascade.
Furanosesterterpenoids
A C 21 norfuranosesterterpenoid 112 was isolated from Lendenfeldia sp (Indonesia). 109 123 A concise synthesis of 153 has been developed, and some structurally modified analogues were prepared. Biological evaluation of them revealed that the whole chemical structure was important for the hypoxia-selective growth inhibitory activity of 153.
124
The norsesterterpenoid sarcotin P 154 has been isolated from the sponge Sarcotragus sp (Cheju Island, Korea). 125 Three acetylated sesterterpenoids, 25-acetoxyluffariellins A 155 and B 156, and 25-acetoxyseco-manoalide 157, were isolated from Luffariella variabilis (Orpheus Island, Australia). It was noted that the deacetylated versions were quickly formed if the sponge tissue was allowed to thaw before extraction, but only the acetylated compounds were isolated from the frozen sponge. 126 The cytotoxic aplysinoplides A-C 158-160 were isolated from Aplysinopsis digitata (Oshima-shinsone, Kagoshima Prefeture, Japan). 127 Manoalide (Luffariella variabilis), 128 manoalide-25-acetate (Thorectandra excavatus), 129 and secomanoalide (L. variabilis), 130 inhibited quorum sensing in bacteria. 131 24-Ethylmanoalide 161 was obtained from L. cf.
variabilis (Mayotte Island, Indian Ocean). Since no ethanol was used in the isolation, 161 was presumed to be a natural product. 132 The Great Barrier Reef sponge L. variabilis contained a range of secondary metabolites, including manoalide and manoalide monoacetate. As manoalide monoacetate has previously been shown to have antibacterial and quorum sensing inhibition activity, and was readily converted to manoalide, which also exhibited similar activity, the monoacetate may provide a chemical defence against predation and microbial attack. 133 X-ray analysis of the crystalline product confirmed the structure and the reassignment of the absolute configuration of the structurally-related sponge metabolite alotaketal A 162. 50 , 2.0-3.5 µM). It was also noteworthy that all the above compounds were active against the CADO-ES1 cell line in the range of 10-12 µM.
Furanotetraterpenoids
Two high molecular weight ether lipids, C 151 
Furanocaroteoids
Peridinin, a nor-carotenoid, exhibits an exceptionally high energy transfer efficiency to chlorophyll A in photosynthesis in the sea. This efficiency would be related to the unique structure of peridinin. reaction. 160 An apoviolaxanthinol structure has been derived for persicaxanthin, from the French plum, which also yielded the corresponding 5,8-furanoid oxide persicachrome 206. 161 (IC 50 1.1-6.5 µM). 174 The first synthesis of (-)-heronapyrrole C 231, the enantiomer of a unique farnesylated 2-nitropyrrole natural product is described. With none of the chiral centers of heronapyrrole C 231 originally assigned, we proposed the most likely natural configuration on the basis of a putative biosynthetic pathway. The key step of the synthesis is a biomimetic polyepoxide cyclization cascade to establish the bis-THF moiety. 
Conclusions
Terpenoids are the most diverse class of natural products and were of interest since they are found in almost all life forms where they carry out a myriad of functions ranging from primarily structural (cholesterol in cell membranes) to functional (carotenoids in photosynthesis, retinal in vision, quinones in electron transfer). 179 Terpenoids have a variety of roles in mediating antagonistic and beneficial interactions among organisms. They defend many species of plants, animals and microorganisms against predators, pathogens and competitors, and they are involved in conveying messages to conspecifics and mutualists regarding the presence of food, mates and enemies. 
